Diarrhea is one of the most common symptoms in common variable immunodeficiency, but neurologic manifestations are rare. We presented a 50-year-old woman with recurrent diarrhea and severe weight loss that developed a posterior cord syndrome. Endoscopy found a duodenal villous blunting, intraepithelial lymphocytosis, and lack of plasma cells and magnetic resonance imaging of the spine was normal. Laboratory assays confirmed common variable immunodeficiency syndrome and showed low levels of trace elements (copper and zinc). Treatment was initiated with parenteral replacement of trace elements and intravenous human immunoglobulin and the patient improved clinically. In conclusion, physicians must be aware that gastrointestinal and neurologic disorders may be related to each other and remember to request trace elements laboratory assessment.
Introduction
Common variable immunodeficiency (CVID) is the most common primary immunodeficiency in clinical practice, with an incidence of 1/10,000 to 1/50,000 [1, 2] . CVID comprises a heterogeneous group of diseases characterized by abnormal antibody production and [2, 3] decreased production of IgG, IgA, and/or IgM, as well as impaired antibody response to both polysaccharide and protein antigens [1] . As a result of hypogammaglobulinemia, most CVID patients have recurrent infections, autoimmune diseases, lymphoproliferative, granulomatous or neoplastic disorders, and intestinal dysfunctions [1] . Over 90% of the patients present with recurrent bacterial infections, mainly of the respiratory and gastrointestinal tracts.
Diarrhea is one the most common symptoms in CVID and can be caused by a myriad of diseases. Recurrent infections and intestinal wall inflammatory dysfunction are two usual etiologies of diarrhea. On the other hand, neurological manifestations in CVID are rare. Among neurologic diseases, meningitis due to encapsulated bacteria is relatively common. However, transverse myelitis, peroneal muscular atrophy, Guillain-Barré syndrome, and myasthenia gravis were also reported.
Gastrointestinal and neurologic disorders may be related to each other. Cobalamin deficiency may occur because of intestinal malabsorption, causing anemia and neurologic disorders such as cognitive dysfunction, posterior spinal cord syndrome, and/or peripheral neuropathy. In addition, malabsorption of other vitamins and trace elements may also cause neurologic disease. However, among previous reports of trace elements deficiency in CVID none manifested as neurologic disease. We report the case of a 50-year-old woman with CVID and chronic diarrhea whose neurologic manifestations were due to intestinal malabsorption of trace elements. 
Case Presentation
A 50-year-old Brazilian white woman presented to an outpatient clinic with a history of frequent episodes of diarrhea over the last three years, with presence of food debris, postprandial fullness, and significant weight loss. Patient denied fever, blood, or mucus in stool. Physical examination was normal. Patient underwent stool examination and upper and lower gastrointestinal (GI) endoscopy that were normal. In addition, antiendomysial gliadin and transglutaminase antibodies were also negative. Treatment with probiotics and a gluten-free diet was ineffective. Over the next months she developed asthenia, paraesthesia, and infrapatellar edema in the lower limbs. A new neurologic examination showed positive Romberg sign, ataxic gait, and loss of balance and patient was admitted to our institution. Admission laboratorial exams demonstrated anemia and electrolyte imbalance (Table 1 ) and low levels of serum immunoglobulins (Table 2) . ECG showed sinusal rhythm and a first-degree atrioventricular block. We repeated GI endoscopies: upper GI endoscopy found a chronic duodenitis with villous atrophy and intraepithelial lymphocytosis and lack of plasma cells ( Figure 1 ). No evidence of deposits was found, ruling out amyloidosis. Colonoscopy demonstrated ileitis with eosinophilia and nodular lymphoid hyperplasia and colon and rectal biopsies were almost normal. No parasites were found. Magnetic resonance imaging of the spine was normal (Figure 2 ). At this moment, we looked for the etiology of neurologic manifestations and trace elements assay showed low levels of copper and zinc. Treatment was initiated with intravenous human immunoglobulin in monthly doses and daily parenteral replacement of trace elements. The patient improved clinically and was discharged for outpatient followup.
Discussion
We describe the case of a previously healthy patient with chronic diarrhea and significant weight loss associated with symptoms of posterior spinal cord syndrome. CVID comprises a heterogeneous group of diseases characterized by abnormal antibody production. It affects men and women Case Reports in Medicine equally and the clinical manifestations may begin at any age [3] . In patients older than 4 years, diagnosis of CVID is based on a significant decrease of IgG associated with a decrease of IgA and/or IgM isotypes, in absence of isohemagglutinins and/or poor response to polysaccharide vaccines. Moreover, it is important to exclude other defined causes of hypogammaglobulinemia [3] [4] [5] . In CVID, gastrointestinal disorders, autoimmune manifestations, and cancer are more common than in the general population, usually occurring more than 10 years after diagnosis [4, 5] . Recurrent infections are CVID most common clinical manifestation. These infections usually occur at respiratory and gastrointestinal tract. Beside recurrence, atypical pathogens and more severe course are key points to diagnosis. Bacterial infections by encapsulated organism, such as Streptococcus pneumoniae and Neisseria sp., as well as Giardia infections, are particularly common. In addition to recurrent infections, patients with CVID have evidence of immune dysregulation leading to autoimmune and inflammatory disorders and malignant disease. Patients may suffer from chronic lung disease, gastrointestinal and liver disorders, granulomatous infiltrations of several organs, lymphoid hyperplasia, splenomegaly, or malignancy. Our primary hypothesis for patient's diarrhea was an infectious cause. However, blood and stool examinations were negative for both pathogenic bacteria and parasite, including Giardia. This way, we looked for noninfectious causes.
Over 60% of patients with CVID have digestive disorders [6] [7] [8] [9] , such as atrophic gastritis, gastric achlorhydria, imbalance of the intestinal microbiota, parasitosis, lactase deficiency, and malabsorption of cobalamin [6, [8] [9] [10] . The most common gastrointestinal manifestation is recurrent diarrhea, and steatorrhea occurs in up to 20% of patients [9, 10] . The main histological alterations in these patients are villous atrophy, intraepithelial lymphocytosis, and lack of plasma cells [8, 9] . The patients' upper and lower GI endoscopy showed nonspecific alterations that are very common in CVID. One important aspect was the exclusion of celiac disease by specific serology, the absence of plasma cells in the duodenal inflammatory infiltrate, and nonresponse to 4 Case Reports in Medicine a gluten-free diet. Serum immunoelectrophoresis confirmed the diagnosis of CVID and appropriate therapy (intravenous immunoglobulin) was prescribed.
An increasing awareness of neurologic problems in common variable immunodeficiency has been reported, despite lack of data about its incidence. In the series of Webster, meningitis was described as the most common neurologic manifestation [6] . Epilepsy, mental retardation, ophthalmic zoster, transverse myelitis, subacute combined degeneration of the cord secondary to cobalamin deficiency, schizoaffective psychosis, and peroneal muscular atrophy (CharcotMarie-Tooth) were reported less frequently in the same group of patients. In another study, a patient with common variable immunodeficiency developed acute disseminated encephalomyelitis [11] .
A high prevalence of autoimmune manifestations characterizes common variable immunodeficiency [11] . Therefore, it is important to differentiate autoimmune neurologic symptoms from other etiologies, such as infection, toxic chemicals, and cobalamin and trace elements deficiency. In our patient, the pattern of neurologic manifestations, spinal cord imaging, and laboratory results were key aspects to exclude an autoimmune etiology for posterior spinal cord syndrome.
Posterior cord syndrome is a condition caused by lesion of the posterior portion of the spinal cord, responsible for proprioceptive sensibility. Main signs and symptoms are loss of proprioception and vibration sensation, ataxic gait, positive Romberg sign, hypotonia, and abolition of deep tendon reflexes. Our patient developed most of these symptoms. Posterior cord syndrome can be caused by systemic diseases, such as syphilis and deficiency of cobalamin and trace elements, such as copper, zinc, and aluminum. In a series of 13 cases of CVID, Agarwal et al. observed reduced serum zinc levels in most patients [12, 13] . In addition, there is a report of a patient with CVID and both copper and zinc deficiency. However, these studies did not relate trace elements deficiency and neurologic disorders. Previous studies in general population suggest that low copper promotes neurologic damage, but low zinc levels are usually related to skin and immune dysfunction [14, 15] . In our patient, serum cobalamin level was normal, but zinc and copper were reduced. Therefore, we prescribed trace elements and patient improved.
Common variable immunodeficiency is a big challenge for doctors in primary care centers. The myriad of clinical symptoms and associated disorders can cause delays in diagnosis and treatment. In this case we highlighted the association of gastrointestinal and neurologic disease due to trace elements deficiency. Studies of trace elements malabsorption in CVID are much desirable. Moreover, physicians must be aware that gastrointestinal and neurologic disorders may be related to each other and remember to request trace elements laboratory assessment.
